The effects of isoproterenol, UDCG 115, and caffeine on the heart related to excitation-contraction coupling in heart muscle.
A myothermal technique was used to measure initial heat and tension independent heat from isometrically contracting papillary muscles taken from the right ventricle of rabbits. Tension independent heat produced by the muscle at Lo was isolated with a 2,3-butanedione monoxime (diacetyl monoxime)--hyperosmotic Krebs solution. The effects of the inotropic drugs isoproterenol (1 X 10(-7) M), UDCG 115 (2 X 10(-4) M), and caffeine (2 X 10(-3) M) on heat and mechanical output were measured. We tested the hypothesis that these drugs alter peak twitch tension by increasing the total amount of Ca2+ cycled during the twitch, assuming that net tension independent heat is proportional to total Ca2+ cycled. The hypothesis was rejected for each drug as the positive inotropic effects of isoproterenol and UDCG 115 on twitch tension were not accompanied by increases in net tension independent heat. Net tension independent heat was actually depressed by UDCG 115. The negative inotropic effect of caffeine on twitch tension was accompanied by an increase in tension independent heat at times between the end of mechanical relaxation and the next stimulus. Possible mechanisms to account for these results are discussed.